Identification of fibroblast growth factor receptor 3 mutations in urine sediment DNA samples complements cytology in bladder tumor detection.
Mutations in fibroblast growth factor 3 receptor (FGFR3) are frequent events in low-grade bladder tumors. To assess the potential utility of the detection of FGFR3 mutations in a screening modality, the authors analyzed urine sediment DNA samples from 192 patients in a retrospective study. Urine sediment DNA samples from 192 patients were prepared. Seventy-two patients had undergone transurethral resection (TURBT group) of mainly Ta lesions and 120 patients had undergone cystectomy (cystectomy group). The majority of patients in the cystectomy group had more advanced tumors compared with patients in the TURBT group. DNA preparations were screened for FGFR3 mutations in exons 7, 10, and 15 using single-strand conformation polymorphism (SSCP) and DNA sequencing. Using SSCP, 67% of patients in the TURBT group and 28% in the cystectomy group displayed FGFR3 mutations. Comparative analysis of cytology results and FGFR3 mutational analysis were performed in 122 cases. Within the TURBT group, FGFR3 mutation analysis outperformed cytology. FGFR3 mutation analysis identified change in 68% of urine sediment DNA samples whereas cytology recorded the presence of tumor cells in 32% of the DNA samples. In the cystectomy group, cytology outperformed FGFR3 mutation analysis. Cytology recorded tumor detection in 90% of patients, while SSCP identified mutational change in 24%. Combining FGFR3 mutation results with cytology in both groups correctly identified tumor presence in 105 of 122 (86%) of patients. The greater sensitivity of FGFR3 mutation detection over cytology in identifying the presence of low-grade, superficial bladder tumors represents a potential new tool to complement standard cytology in screening patients for bladder tumors and recurrent disease.